Structural basis for the inactivation of AdoMetDC K12R mutant.
S-adenosylmethionine decarboxylase (AdoMetDC) is a key enzyme in the biosynthesis of the polyamines spermidine and spermine. Polyamines are ubiquitous organic cations that are absolutely required for normal cell proliferation and differentiation. AdoMetDC catalyzes decarboxylation of S-adenosylmethionine (AdoMet) which provides aminopropyl groups for spermidine and spermine synthesis. Mammalian AdoMetDC is produced as a proenzyme (38 kDa) which is cleaved to form the alpha (30.7 kDa) and beta (7.7 kDa) subunits of the mature enzyme. It is here shown that the catalytic activity of the enzyme was completely eliminated when lysine 12 was mutated to an arginine residue in the small subunit; however, the proenzyme processing was not affected. On the other hand, mutations of other lysine residues (Lys45-->Arg and Lys56-->Arg) did not affect either the enzyme activity or the proenzyme processing. Structure analysis using Swiss Deep Viewer v3.7 has indicated that Arg in place of Lys12 may eliminate AdoMetDC activity by restricting the mobility of Thr85 through hydrogen bonding. Sequence alignment of various AdoMetDC sequences indicated that Thr85 is in a highly conserved region, suggesting that Thr85 is critical for the decarboxylation reaction.